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COORDINATED PIVOTING AND EXTENDING VEHICLE MIRROR 
BACKGROUND OF THE INVENHON 

S L Field of the fovention 

The subject invention lelates to a minor assembly for attachment to the side of 
an automotive vehicle and which may be adjusted to various positions. 

2. De$cription of the Prior Alt 
Automobiles and tiucks are provided with side-mounted rear view minors for 
10 providing the driver with a desired field of view extending behind and along the side 
of the vehicle. Some vehicles, such as trucks and vehicles with trailers* have side- 
mounted rear view mirrors with enhanced fields of view. For example, vehicles with 
trailers have side-mounted rear view minors which extend out fuither than those of a 
typical automobile. These laterally "extended** minors provide the driver with a field 
IS of view which covers an area reaching behmd and alongside the trailer and which is 
unobstnicted by the trailer. 

However, a driver of a vehicle carrying a laige trailer will encounter various 
situations in which it will be necessary to adjust the position of an extended rear view 
minor. For example^ the angular position of the mirror is adjusted to accommodate 
20 die requirements of different drivers and to accommodate changing requiiem^its of 
the same driver as the size of the truck trails changes. A truck driver may also 
encounter obstacles such as toUgates, loading^unloading docks, narrow driveways, and 
So on. When those obstacles are encountered, the mirror's lateral position may either 
limit the driver's ability to maneuver around the obstacle or require the driver to 
25 manually move the mirror beforehand, b is often necessary to move the mirror to a 
position next adjacent the vehicle to clear obstacles, h addition, there is a need to 
control the movement of the minor remotely from with in the vehicle. 

Various assemblies are known in the prior art for adjusting a minor assembly 
between inner and outer extended positions, as exemplified in U. S. Patents 4,91 1,S4S 
30 to Miller and 5,572,376 to Pace, while others disclose assemblies for rotating the 
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minor assembly to a folded position adjacent the vehicle, as exemplified in U. S.' 
Patents 4363,534 to Coven. 5375,014 to Rijie et al and 5,703,732 to Boddy et al. 
However, there remains a need for a minor assembly which can be remotely 
controlled by power to both be extended and retracted as well as be rotated or pivoted 
5 to a folded position adjacent the vehicle. 

SUMMARY OF THE INVENTION AND ADVANTAGES 
The subject invention provides a vehicle minor assembly which can be 
remotely controlled by power to both be extended and retracted as well as be rotated 

10 or pivoted to a folded position adjacent the vehicle. The in^rovcd minor assembly 
comprises a fixed suppon adapted to be mounted on a vehicle. A swingable stmcture 
is pivotally supported by and extends laterally from the fixed support to a distal end 
for pivotal movement about a generally upright axis between an operative position 
extending laterally and a folded portion extending transversely to the extended 

IS position. A minor housing is supported at the distal end of the swingable stnictuie. A 
first power mechanism pivots die swingable stmcture about the upright axis between 
the operative and the folded positions. And a second power mechanism operatively 
interconnects the swingable stnictuie and the mirror housing for moving the mirror 
housing relative to the fixed support to various positions of adjustment between inner 

20 and outer limiting positions. 

Accordingly* the subject invention provides a miiror assembly that can 
be remotely controlled by power to be both extended and re&acted as well as rotated 
or pivoted to a folded position adjacent the vehicle. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention will be readily appreciated, as the 
same becomes better understood by reference to die following detailed description 
when considered in connection widi die accompanying drawinp whei^n: 
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Eg. 1 is a perspective view showing the miiror assembly in an extended 
position relative to a vehicle; 

Eg. 2 is a pospective view of certain components of the minor assembly in a 
retracted position relative to the vehicle; 
5 Rg. 3 is an exploded view of the components shown in Figure 2; 

Hg. 4 is a front view of the components shown in Figure 2; 

Fig. S is a cross-sectional view taken along the line S-S of Fig. 4; 

Fig. 6 is a perspective view of an alteroadve anangement of the components 
shown in Figure 2; 

10 Fig. 7 is an enlaiged cross-sectional side view of die fixed support assembly; 

Fig. 8 is a sectional view taken along die line 8-8 of Fig. 7; 
Fig. 9 is a sectional view taken along die line 9-9 of Fig. 7; 
Fig. 10 is an enlarged Cragmentaiy sectional view of the pivot assembly as 
shown in Hg. 9; 

IS Fig. 11 is a view similar to Fig. 10 showing die position of die components 

during the movement of the housing assembly from its operative position to the rear 
fold position; 

Rg. 12 is a view similar to Eg. 10 showing die position of the components 
during die movement of tfie housmg assembly from its operative position to the 
20 forward fold position; and 

Eg. 13 is a block diagram of a control system for controlling die operation of 
the various illustrated power mechanisms. 

> DETAIIJEDDESCRIFnON OF THE PREFERRED EMBODIMEhT^ 
25 Referring now to the drawings in greater detail, Eg. 1 illustrates a vehicle 

minor assembly 10, which includes a miiror housing 12 supported by a swingable 
structure 16. A fixed support 18 is constructed and arranged to be fixedly mounted on 
a vehicle 19 and supports swingable structure 16 in an operative position extending 
laterally outwardly from the vehicle. Mirror housing 12 is provided widi, among 
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Other elements, a mirror unit 14, which serves as an extmor rear view minor for the' 
vehicle's driver. 

A first power mechanism 20 is provided in association with the fixed support 
18 and with swingable stnicture 16, and is arrange to enable swingable structure 16 
S to be pivoted with respect to fixed support 18 about a generally upright axis defined 
by the axis of rotation of first power mechanism 20. Swingable structure 16 may then 
be pivoted (1) between its operative position (extending laterally outwardly from the 
vehicle to allow die driver of Ac vehicle to utilize minor unit 14 as an exterior rear 
view , mirror) and a folded position in response to power operation of first power 

10 mechanism 20. The first power medianism 20 further allows swingable stnicture 16 
to be pivoted from its operative position in either direction in response to an unwanted 
impact below applied in eidier direction to either swingable structure 16 or to mirror 
housing 12. In the illustrated embodiment, the folded position of swingable structure 
16 in response to power operation of'fii5r>)wer mechanism 20 is the position at 

15 which the face of mirror unit 14 is put in close proximity or next adjacent to the 
vehicle; for example, almost touching the side panel of the vehicle's door (not shown). 

A second power mechanism 24, as shown in Figs. 2 and 3, is operatively 
associated with a swingable structure 16 and minor housing 12 to move mirror 
housing 12 between inner or retracted (see Rg* 2) and outer or extended (see Fig. 1) 

20 limiting positions into a desired position of adjustment upon the power operation of 
the second power mechanism 24. Tht mirror holder 26 comprises an electrically 
powered third power mechanism 28 operatively associated with mirror housing 12 and 
minor holder 26 to move mirror unit 14 into a desired adjusted position about 
horizontal and vertical axes. 

25 Fig. 2 shows main housing portion 40 in the inner limiting position with 

respect to upper support arm 32 and loww support ann 34. The second power 
mechanism 24 is shown having a cover 42, which serves as a mirror holder support 
for carrying mirror holder 26. The first power mechanism 20 has an upper casing 44 
secured to a lower casing 46. Upper support 32 comprises an upper mating portion 48 

30 for mating with a cylindrical drive member of first power mechanism 20 and a lower 
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mating portion 49 inserted within a cylindrical recess provided in a lower portion of 
first power mechanism 20. 

Fig. 3 shows an exploded view of the components shown in Hg. 2, As 
illustrated in Fig. 3, the second power mechanism 24 comprises a clutch assembly S8» 

5 a motor 62, a primary shaft 64, an intermediate shaft 66« and an upper drive pinion 
gear S4. The upper drive pinion gear S4 is mountable on an upper shaft S6, while 
clutch assembly S8 is mountable within a recess 60 provided at a mid-portion of 
mounting structure 52. Also included are a worm 74, a shaft 76, a lower pinion 78, a 
worm gear 80, a spring 82, and a push nut 84. 

10 Figs. 4 and S fimher illustrate (he manner iii which the various components of 

the second power mechanism 24 are assembled and interoperate to move mirror 
housing 12 between inner and outer limiting positions in relation to swingable 
structure 16, which comprises upper and lower support arms 32, 34 in the illustrated 
embodiment. 

IS In their assembled states, upper pinion gear S4 mates with lower pinion gear 

78. Lower pinion gear 78 is driven by worm gear 80 which interfaces with worm 74 
of intermediate shaft 66. Intermediate shaft 66 is set into rotation by a gear 68 of 
primaiy shaft 64 interfacing with gear 72 of intermediate shaft 66. Motor worm drive 
shaft 63 of motor 62 interfaces with gear 70 to cause primary shaft 64 to rotate. 

20 Fig. 5 shows a cross-section of the assembly shown in Hg. 4 tdken along the 

line S*S. Each of upper and lower support arms 32, 34 includes a respective tower 
rack SO and upper rack SI, each of which tuns longitudinally along opposing lower 
and upper surfaces of the support arms 32 and 34. The rack 51 interfaces with the 
upper pinion 54. The lower rack SO of lower support arm 34 interfaces with the lower 

25 pinion 78. The upper pinion 54 is mounted on a shaft 56, which in the illustrsted 
embodiment is integrally formed with mounting structure 52. Clutch assembly 58 is 
mounted on a shaft 76, which is provided within a recess 60 of mounting structure 52. 
As described previously, in the illustrated embodiment, clutch assembly S8 includes 
the lower pinion 78, a worm gear 80, a spring 82, and a push nut 84. The worm gear 

30 80 comprises an extending portion 83 and a first clutch face 81. The lower pinion 78 
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comprises a second clutch face 79. When clutch assembly S8 is assembled as shown 
in Fig. 5, first clutch face 81 comes into contact with second clutch face 79. 

The upper pinion 54 is disposed so that it extends through upper gear opening 
86 in a manner to allow interfacing with rack 51 of upper suppoit arm 32. Similariy, 
5 worm gear 80 and lower pinion 78 are disposed in lower gear opening 88. and lower 
pinion 78 extends througli lower gear opening 88 in a manner so that lower pinion 78 
can interface wi th rack SO of lower suppoit ann 34. 

The assembly shown in Rgure 6 includes the same basic components, just 
arranged in a different orientation relative to one another. 

10 Refenring to Figs. 3 and 7, the illustrated vehicle mirror assembly is assembled 

by coupling upper mating portion 48 with cylindrical drive poition 90 of the first 
power mechanism 20 and concurrendy inserting lower mating portion 49 into 
cylindrical opening 92 provided in the bottom poition of the first power mechanism 
20. The upper and lower support arms 32 and 34 are then inserted into sleeves 36 and 

IS 38. The various gears and moving components are then assembled within mounting 
structure 52. Once the various components are mounted within mounting structure 
52, the resulting assembly is then secured to an inner portion of main housing portion 
40, and die upper and lower support arms 32, 34 fit within voids located behind 
mounting structure 52 in a manner so that racks 51, 50 of upper and lower support 

20 arms 32, 34 mesh with the upper and lower pinions 54, 78. The cover 42 of the 
second power mechanism 24 is then secured to the open face of mounting stiucture 
52. Mirror holder 26 and minor unit 14 are then to be mounted to form a resulting 
mirror housing 12 as shown in Fig. 1. 

In operation, the first power mechanism 20 is operable to pivot swingable 

25 stnicture 16, comprising upper and lower support arms 32, 34 in the illustrated 
embodiment, between an operative position, as shown in Fig. 1, and a folded position 
whereby mirror unit 14 is moved toward the direction at which it is proximate to and 
faces the side of vehicle 19. The first power mechanism 20 is furtiier structured and 
arranged to enable swingable structure 16 to be pivoted firom its operative position, as 

30 shown in Fig. 1, toward either direcdon - either in a counterclockwise or clockwise 
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direction - in response to an unwanted impact below applied in either direction to' 
swingable stnicture 16 or to mixror housing 12. 

All of the power mechanisms 20, 24 and 28 are electrically operated. As 
illustrated in Hgure 13, an electronic control system may be provided for controlling 
S the operation of the first power mechanism 20 and the second power mechanism 24 to 
control the powered pivoting of swingable stnicture^'^16 and to control the generally 
horizontal movement of minor housing 12 to various positions located between inner 
and outer limiting positions. Such a control mechanism may be configured to control 
the operation of the first power mechanism 20 independently of the operation of tlie 

10 second power mechanism 24, or the relative operations can be synchronized or 
otherwise dependent upon each other. Such a control system would also control the 
/ adjustment of the mirror about vertical and horizontal axes by the third power 
mechanism 26. The control system includes a switch or switches 94 for manually 
actuating each, of the power mechanisms 20, 24 and 28. TTie control system includes a 

15 microprocessor 96 for memorizing adjusted positions of the power mechanisms 20, 24 
and 28. . 

The second power mechanism 24 is operativcly associated with swingable 
structure 16 and housing assembly 12 to move mirror housing 12 between an inner 
limiting position as shown in Eg. 2 and an outer limiting position as shown in Fig. 1 

20 into any desired position of adjustment along the continuum between the inner and 
outer limiting positions. 

As illustrated in Fig. 7, the first power mechanism 20 is made up of a scries of 
components constructed and airanged to be assembled with respect to a fixed structure 
100 in a predetermined sequence of downward movements into a predetermined 

25 cooperation relative to one another. The components include an inner fixed tubular 
member 102 and an outer fixed tubular member 104 which are fixed to fixed 
structures 100 and 101 concentric with the upright pivotal axis provided by the first 
power mechanism 20. Also provided are a reversible electric motor 110 disposed 
within inner mbular member 102 and a speed reducing motion transrm'tting assembly, 

30 generally indicated at 106, between an output shaft 108 of electric motor 110 and 
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swingable stiucture 16. Iim^ fixed tubular meab& 102 is preferably made of cast' 
iron, steel, or similar metal so as to constitute a flux yoke for electric motor 1 10. The 
outer fixed tubular m«nber is also preferably made of metal such as steel or the like. 
Motion transmitting assembly 106 includes an elongated shaft 112 and a stub 
S shaft lis which are the first componoits to be asseaibled by downward movements 
into an upwardly opening bearing groove (not shown) and an upwardly opening bore 
(not shown) respectively formed in fixed structure 101. Motion transmitting assembly 
106 also includes a drive gear 116; which, as shown, preferably is either a wonn gear 
fixed on motor output shaft 108 and a driven gear 1 14 in the form of a worm wheel on 

10 elongated shaft 112 disposed in meshing relation witi) wonn gear 116. Fixed on 
elongated shaft 112 is a secondary drive gear 118, which also is preferably a worm 
gear. A secondary drive gear in die form of a worm wheel 120 is fixed on stub shaft 
1 14 in meshing relation widi secondary worm gear 118. Fixed to stub shaft 1 14 above 
gear 120 is a pinion gear 122 which meshes with a ring gear 124 having teeth 126 on 

IS its interior periphery for meshing, widt pinion gear 122. Ring gear 124 rests on an 
exterior annular flange 128 formed on the lower cad of inner tubular member 102. 

Speed reducing motion transmitting assembly 106 is a non-self-reversing 
assembly in the sense diat the first worm gear set 1 14, 1 16 as well as die second worm 
gear set 118, 120. while capable of being driven in eidier direction by reversible motor 

20 1 10, will prevent movement in either direction against Uiat of motor 1 10. 

The bearing groove provided for elongated shaft 1 12 is enlarged in the area of 
die first worm gear set 114, 116 and the second wonn gear set 118, 120 in dial 
elongated shaft 112 and stub shaft IIS can be moved downwardly togedier during 
assembly of one after die odier. In die illustrated embodiment, electric motor 1 10 is 

2S fixedly mounted witiiin inner tubular member 102 which is die next component to be 
assembled by moving an exterior flange 128 on die lower end diereof into engagement 
widi fixed stnicturc 101. The inner tubular member has an I^shaped wall portion 130 
in one side diereof, die horizontal lug of which is apertured to receive a bearing 132 
widiin which die upper end of stub shaft 1 IS is journalled. 
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In order to positively prevent movement of inner tubular member 102 about its' 
axis which is concentric to the pivotal axis, flange 128 may be suitably pinned to the 
fixed structure 100/101 or otherwise pvevrat it fiom turning about its axis. Inner 
tubular member 102 with electric motor 110 fixed thereto are assembled in such a way 
S as to bring worm gear 116 into meshing relation with worm wheel 114. Moreover, 
since motor 110 is fixed on fixed strucnue 100^101, suitable grooves (not shown) can 
be formed in fixed structure 101 to aoconunodate electrical control wires (not shown) 
for motor 110. 

Ring gear 66 forms pait of a sub-assembly which is mounted within a movable 

10 tubular member 134. Movable tubular member 134 is preferably molded of a suitable 
plastic material. Tht sub-assembly including movable tubular noember 134 may be 
regarded as a component of the first power mechanism 20. 

The sub-assembly includes a spring biased indexing system, g^erally 
indicated at 136 mounted between g^ar 124 and movable tubular member 134. As 

IS best shown in Figs. 7 and 8, indexing system 136 includes an indexing ring 138 which 
is keyed to the interior periphery of movable tubular member 134, as by key elements 
140, so that it can move axially with respect to movable tubular member 134 but must 
move with movable member 134 as it turns about its vertical axis. Movable tubular 
member 134 includes a radially extending portion 142 and its upper midsection which 

20 provides a downwardly facing surface on the interior periphery of movable tubular 
member 134. A coil spring 144 for biasing indexing system 136 has its upper end 
seated on the downwardly facing surface of portion 142 and its low^ end seated on 
indexing ring 138. Indexing ring 138 has four annularly spaced downwardly opening 
recesses 146 formed therein, the arcuate extent of which are defined by opposite 

23 inclined surfaces. Ringer 124 has four annularly spaced indexing projections 148 
which are shaped to be received in recesses 146. The sub-assembly pieces comprising 
coil spring 144, indexing 138, and ring gear 124, are moved respectively into the 
interior periphery of movable tubular member 134 and retained therein with the spring 
in stressed condition by a conventional C clip ISO . 
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10 



IS 



Movable tubular member 134 with iu contained subassembly is assembled 
by being moved downwardly over inner tubular memberl02 to mesh ring gear 
124 withpini<»g«.r 122 until the lowaend of movable tubular member 134 tests on 

fixed sinicture 101. u -on 

Outer tubular member 104 is the last component of f«t power mechanism 20 
u, be assembled. Outer tubular member 104 has an exteriorly extended ftange 152 at 
iulowere„da„daninteriorlydi«ctedfla«g.l54atiuupperc«l. The axial extent of 
the outer tubular member 104 is grater than the axid extent of the movd,le tubular 
n^ember 134 below radial portion 142 but less than the full axial extent thereof, m 
ndative axial sizes are such that, when outer tubular member 104 is assembled over 
movable tubuh. member 134 with lower flange 152 engnging fixed structure 101. 
annular space is left between the lower surface of upper flange 154 and the upper 
surface of nulial portion 142. Within this annular space, a spring biased control 
svsiero. generally indicated at 156. is mounted. 

AS best shown in Rgs.9-12. spring biased control system 156 includes a 
biasing spring 158 in the form of a wavy ring of spring steel mounted over the upper 
periphery of movable tubular member 134 umU it is seated on the upper surface of 
«dial portion 142. Control system 156 also includes . control ring 160 which « 
.ountedover the upperperiphery of the movable tubular memberuntU it is s«^ 

.avy ring spring 158. Control ring 160 is keyed to .he upper exterior periphery of 
™>vablembular member 134by key elements 162 so thatitmustmovewithmovable 

tubularmembermwhenitmmsaboutits^dsbuimayhaveaxialmovementag^st 
spring 158 with respect tomovaWetubuIar member 134. 

control ring 160 constitutes a movable control structun. which is comiected 
25 through motion tr^umritdng assembly 106 «td spring Wind«^^^ 

„«,ve with swingable structure 16. Upper fUngP 154 of outer tubular member 10^ 
• constimtesafixedcontrols.nK««which«fixedvdthiespect» 

control structures 154 and 160 provide intetcngaging control surfa^ 
30 „«.yBte any desired fomicapsbte of -Sieving the functions hereinafter sp 



20 
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which to, »ch p^i^tio. ,« . fl« «.po«l «p«-* 

hcin, no ^ » i«U~l «««« m ««ndi.,*»™«*r »> 

10 arcuately away from each end thereof. 

m ™«lar na»g» 154 inch*. . p.ir "W-"' 

W«i„ ,74 define c««l 6. «h p.**.. 174 M«d» • <■« 

dispo*. *«m.»ily tel.. ™ 

fixed stnictuie 101- 

i„,te»a«edi.«»»0-«'-**'''««*«"'^ 
PMaitNo.S.7(n.732- 

Ae i«=«io. to ««• "* " ' 

i.»«i», to i» A«h«* *. >" ^'^j;^" ; 

..fc^ „ p.rt=«U, «*»«^ 
i^,,.«»h.li-».»««I««i«^*'^'«*"''^'^ 
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.u^a onri iices such OS oic witlun (he scope of 
extends to all equivalcni suuciuics. methods, and uses, sucn as ^ 

the appended claims. 
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CLAIMS 

What is claimed is: 



5 1 A vehicle mirror assembly comprising; 

a fixed support adapted to be mounted on a vehicle. 

a swingable structure pivotally supported by and extending lateraUy ftom said 
fixed support to a distal end for pivotal movement about a gpneraily upright axis 
between an operative position extending latendly and a folded posidon extendmg 

10 transversely to said extended position. 

amirrorhousi„gsupponedatsaiddistalendofsaid8wing»blcs.iuct«re. 

a first power mechanism for pivoting said swingable stnK^ure about sa.d 
„prightaxisbetwcensaidoperativeands«dfoldedpositio«s.and 

a second power mechanism opemrively inte«»mtecting said swmgable 
15 stn.ctu,.a„dsaidminorhousingformoving«ddmiin.housi«grel«ivetos^^^^^ 
support to variouspositionsofadjusm^atbetweenhmerandouterli^^^^ 

2 An assembly as set forth in claim linduding a minor unit, a thirtl power 
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3. An assembly as set forth in claim I wherein said second power 

mechanism includes a rack and pinion. 

4 An assembly as set forth in chdm 3 whemin said rack is disposed 

■ «„««d swingable s.n«.u««>d said pinion is rotat^lysupp^ 
hou^ng. 
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